Olfactory transduction: cross-talk between second-messenger systems.
Chemosensory cilia of olfactory receptor neurons contain an adenylate cyclase which is stimulated by high concentrations of odorants. Cyclic AMP produced by this enzyme has been proposed to act as second messenger in olfactory transduction. Here we report that olfactory cilia contain calmodulin and that calmodulin potently activates olfactory adenylate cyclase by a mechanism additive to and independent from direct stimulation by odorants. Activation by calmodulin is calcium dependent and enhanced by GTP. Thus, olfactory transduction may involve a second-messenger cascade in which an odorant-induced increase in intracellular calcium concentration leads to activation of adenylate cyclase by calmodulin.